Type I collagen synthesis by corneal endothelial cells modulated by polymorphonuclear leukocytes.
When primary corneal endothelial cells were grown in polymorphonuclear leukocyte (PMN)-conditioned medium, a minor population of cells acquired fibroblastic morphology. Such modulated endothelial cells supported by PMN-conditioned medium grew much faster than the major nonresponding polygonal endothelial cell. Upon serial passages, the modulated endothelial cells became the dominant cell type and eventually formed a homogeneous fibroblastic culture. At the same time, phenotypic changes of collagen were observed. The primary endothelial cells grown in PMN-conditioned medium, consisting of responding elongated cells and nonresponding polygonal endothelial cells, produced predominantly type IV collagen with type III collagen as a minor component. As cells were subcultured and fibroblastic cells became dominant, type IV collagen synthesis was dramatically decreased and type I collagen synthesis was increased in parallel. When they reached the fully modulated stage, the cultures synthesized types I and III collagen, with type I accounting for 75-85% of the total. Type I collagen synthesized by the fibroblastic endothelial cells shared common characteristics with known type I collagen, such as migration behavior on sodium dodecyl sulfate-polyacrylamide gel electrophoresis, CNBr peptide profiles, and immunologic identity. Thus, PMNs apparently contribute to the modulation of corneal endothelial cells, causing them to acquire characteristics of fibroblasts, cell multilayering, and deposition of interstitial extracellular matrix composed predominantly of interstitial type I collagen.